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You—Who Use Wire Joints 


~You—who want the BEST, but are in doubt 
You— who are “from Missouri’’ and must be shown 
You who prefer proofs to conversation 
LISTEN: 
The average joint is madejlike cross-section view illustrated herewith. It is made wrong, because the outer edges are brought to- 


gether on the central ridge, and, when twisted, they stay there, and the diameter of the tube is not uniformly decreased, hence air, spaces, 
corrosion, etc 





Other Joints Other Joints 
Before Twisting After Twisting 
Now, it’s different with the Harvard Bevel-edge joint—different in one feature y—the beveled edge This beveled edge gets under 
. & : xu 
the wire, and, when twisted, is FORCED into the recess between the wire and the , and the joint grips the wire like a it of paint 


Makes a 
permanently 
pertect joint 
every time. 
Free sample 
to show you. 


t. The Beveled 
edge does it. 
The more 
you twist 
the tighter 
“X) it grips. 





Harvard Joints Harvard Joints 
Before Twisting After Twisting 




















All sizes for copper or iron wire Do vou want the BES]! Then SPECIFY a! SIST 
on Harvard Joints Free sample ‘‘to show you’’ if vou te e sizes of wire vou ust Have we 
PROVEN our case’ If not, write us. Carried in stock | eading jobbers or direct from the 


: 1 
makers, WhO are 


THE HARVARD ELECTRIC COMPANY 


61 W. Van Buren St., Chicago, II. 136 Liberty St., New York, N. Y. 
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estern Electric Switchboards 


For Small and Moderate Size Exchanges 


render the most efficient telephone service. Skillful 
design, careful workmanship and use of only the best 


materials insure their perfect operation. 


Our No. 106 wall type magneto switchboard 
is very popular for rural service. It is made in 11-line 
capacity for use where the parties 
on the line desire to call each 

sidineeMinaiie other without calling “central” 
Switchboard 

66 99 . ° 
or to call “central” without ring- 


ing the other parties. 


Our new No. 1200 combined jack and signal 
switchboard is fitted with the most improved type of 
self-restoring drops. It is made in 60, 105, 150, 210 


and 30U-line capacity. 





Every piece of apparatus is fully guaranteed. 





No. 1200-—60-Line Combined Jack and 


Do Not Fail to Secure Western Electric Prices Signal Board, fitted with Self-Restoring 


ops. 


ESTERN ELECTRIC 


COMPANY 














EASTERN N . : ‘i , 
New York SE TRAL Manufacturers and Suppliers of all ty po . PACIFIC 
nog delphia ( hicago Apparatus and Equipment used in Ke. an ‘City San Francisc: 
Bost ~~“ Indianapolis the Construction, Operation and or "7 Los Angeles 
oston ‘Sess eiain > al Calon : endl Tal Denver s 
Pittsburg Cincinnati Maintenance of tg none and Tele- — pyantas Seattle 
Atlanta Minneapolis Grape Faas. Omaha Salt Lake City 


Northern Electric and Manufacturing Co., Ltd., Montreal and Winnipeg 


Write Our Nearest House 
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ELECTRICITY MAGAZINE CORPORATION 


TERMS OF SUBSCRIPTION 


NOTICE TO ADVERTISERS 


NOTICE TO SUBSCRIBERS 


CHICAGO, MARCH, 1909 
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{ Consistent wit Ms prevailing tairness, 


a logg carefully places the credit of the triumph of the 
independents where it properly belongs. He assures 
everybody, once he regains possession of the plant tha 
if : it will be impossible for adverse interests to regain con 
Ve the com 

! This embroglio has been a marvelous proposition all 
i ( through. We have wondered how a manufac 
e) turing plant presumed to have been shaken to its finance 

' foundation by the failure of a syndicate, could mak 
ich amazing progress in the hands of alleged “bucaneer 


I 
to use, if necessary, to save the business. Mr. DeWol 
ass Ing he mat agement of the Kellogg com pal 
retained much of the old staff and gathered to his as 
stance f1 the ranks of independent telephony som 
the best timber available. These men have continues 
a manufacturing and selling organization second to non 


Their combined effort has always held to the 1 


] 


open market in spite of the bitterest attacks ever waged 


irates.’ It is known that Mr. Kellogg 
brother-in-law. Mr. DeWolf. a broad power of 


naking 
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Mr. Kel 


rave 


attorne 
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e apparatus that it sold in the competitiv: 


in commercial warfare. The company was virtually boy 


ie state associations whi 


record in their assaults. In at least two instances, 


an effort was made to display apparatus a 
re was destroyed and 


] 
banners were slitted and dragged about the 
7 


t 
{ 
1 
Le 


It was not permitted to make exhibits of its product. It 


irge silk« 


went 
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corridors 


eS a c 4b ee ais . 
vas denied the use of the International associatio1 
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tamp. It was not allowed to advertise in telephone jour 


] +] niuhblicher penalty | no whoalecale cancel] 
als 11¢ publisners penaity eiIne Whoiesale Cancella 
1 fF oth ind lant tal ] $ siecle ] 
ms OF other independent telepnone manufacturers ad 
1 nt “h , } ‘ reach . ! 
vertise ents Che fight Vas treacnerous 
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But now some red fire will be burned There w 
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¢ ore natio l eal State resolutions stan Lic wy Wi 
‘Now ou ndians cone icross ther imce 
+1 1 1 
Ty é + inutacturers wi hurry ou anew dope s et 
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typical inventor to incubate; but quite impractical. Yet 


today the automatic is cor 


beyond it to the possiblk 


the telephone line by son 


We have dreamed « 
phonograph, making thi 
uch time as we desir 


ri ( 
+ 
st ¢ ( ( ( ( 
| ( ( ( 
; ‘ 
( 
I> 
b> 
' 
} 
] 
a i \ ( 
lk iY} ‘ 
} 
( ( 
( 
r 


ie mysterious harmonic process 


i combination of telephone and _;, 


(11 ‘ Tessie 
1 +4 1 
train n ’ ] amt 
I ent hold its speecn ul 
I ¢ . 3 
; ] a1 ¢ Pang th - h- 
L1iCdl Pout otne;rs Nave 4 
( 
r ere te < 
( ( 
i¢ 
; 
r ( elep 
( 
( { ( ’ 
r\ ¢ ) 
; 
| { 
} 
T 
} 
t { ie 
) 
( é 
‘ 
( ) \ ( 
( 


nmonplace, and we are looking ee 
duplexing or quadruplexing 01 | aOR OI 


Bl 
el 
iT 
ill 
ids 
1<} 
1) 
] 
y 
eet 








4 


oe ~  E 


’ ; =. 
a ht, . s 


A EEE OT ST: 





i 
| 


60 TELEPHONE ENGINEER. 


Telephone Exchange Architecture 


By Irving K. Pond (In the Architectural Record) 


HIS is, 

word concerning the characteristics 

of telephone exchange buildings to 
appear in an architectural journal. The 
special nature of the problem is such as 
not to awaken more than general interest 
either in the public or in the architectural 
fraternity. But few architects are called 
upon to consider the problem, and while 
a great public is served from within these 
structures, this public does not make 
that direct personal use of the telephone 
exchange that it does of the office build- 
ing, the church, the penitentiary or the 
In fact, the telephone exchange 


possibly, the first general 


theater 
bears about the same relationship to the 
generality of public buildings as does 
the stage of the theater to the auditorium 
or, more correctly, as the mysterious 
portion back of the footlights, with its 


traps, its galleries, its bridges, its grid- 
iron, its rigging, its dressing rooms, 


property and scene rooms, bears to the 
front, with its gay proscenium, its 
sumptuous broad foyers and 
stairways and its resplendent 
tions. The nerve center of the telephone 
life is in the exchanges, where a mysteri 


oges, 


dec Ta 


ous mass of 


] 


desires ot 


complex ganglea gathers 
one-half of the 


them to the other half. So 








the plans and 


community and spreads 
flexible in its op 


eration is this net-work of wire nerves and withal so 


potent, that one may sit in the 


+] 


own room the while he tells’ his 


security otf Its 


neighbor just 


beyond the party wall exactly what he thinks 
of him; or one may appeal directly for aid 
and sympathy over the wide space of hundreds 


he tone and 





inflection 


is carried to make clear the eanin d intent otf the 
word Nature has been SOMME ittie 1 ( In peried 9 
through evolutionary processes the nervous syst rt the 
human being, which now, to all appearances ( e 
Pili a ( i=, V 4 » al A}? } call 
the final stat For many centuries the chur nd the 
tneate ave peen Naping = tik I ] 
acdapte te cir spe cial requirel Cl ts, I I W 
notl Oo these can be re pertect peautil that 
ha eK excepting only the 1 ech t ing ent 
the ] ( tage But it was este! a were 
that a personal frien W cdetatile 
tive experience te ¢ ea the t 
word spoken th oh t te yhhone 
s not strange, the e nm S 
é ; 
ten Or tii telep ( ex ne 
ibs lute pertect 1K hina ( 
1 1 1 } 
velopment, and that U ( I ge pl 
y ‘ t ] { roy ] \ 
‘ las Ii peen init qa1izead \ 
1 ad ¢ rie ec] in 5 ¢ f t] a ste 
7 r 4 7 
aiter an prove, but e<« eteie if i 
certain district enlarg ind changes ll 
. ] 1 ] _ 
character, so that a building and equip 
ment deemed perfect and entirely ade 
quate a tew months ago now presents 
vexing problem to the telephone engi 
neers. A building impossible or impra 
ticable of enlargement standing in the 
center ot a district Which it 1s inack | te 
to serve is a very vexing and economic 
engineering proposition. live years ag 
or less, even, the present extent of tele 
phone service was not dreamed oft in 
but slight opportunity tor growth was 
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provided in the exchange roday but a 
fraction of the ultimate is developed in 
the newer buildings The economics of 


the situation is studied by the engineer, 


and—*‘to a required degree of approxi 





mate accuracy the ultimate being de 
termined upon, the structure is planned 
and designed with that in view Che 
possibilities of growth with the least dis 
turbai to ¢ ting ! of sery 
, t ( t : careft 
con cre | I ( 11 1 S ( 
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phone engineers locate cable wells, for instance, to the 
sixteenth of an inch. Sometimes, possibly, the builder, 
in heavy fireproof construction, shades that one-sixteenth 
a trifle, but no well-trained telephone engineer will admit 
that he is justified in so doing! The multiplicity of race- 
ways, conduits and ducts for lighting, house telephones 
and signals, for the special wiring in connection with 
mechanical and telephone systems, threading the floor 
construction in all directions, make close study of the 
floor section a matter of utmost importance; not infre- 
quently fuel and illuminating gas pipes and tubes for 
pneumatic service thread this maze of electric conduits 
and tax the ingenuity of the designer who is figuring 
close on weight and material in the interest of economy. 
The city exchanges are substantially of fireproof con 
struction, and in exposed localities are carefully guarded 
from attack of fire from without by metal window frames 
and sash and wire glass. Fireproof shutters are also 
installed as a further protection against undue heat, which 
may ruin the sensitive apparatus. 

In general, the layout of the plant in a three-story 
exchange is as follows: In the basement are the heating 
plant, the engineer's room and the mens’ toilet, the store- 
room for district and line supplies, the battery room, the 
pot-head room—the pot-heads being the terminals of the 
cable ducts which enter from without. In the first story 
are the district managers’ offices; the frame room, in 
which are the intricately wired “frames” on which ar 
separated and distributed to the switchboards the multi- 
tudes of wires branching from the cables at the pot-heads 
\ portion of the first floor is used for store and work 
room, and in the vestibule generally is placed the public 
telephone. Outside of necessary hallways, stair and ele- 
vator wells, the second story 1s devoted to the switch 
boards at which the operators make the connections. In 
the third story are the rest and recreation rooms for the 


girls who remain in the building during the off-period 
(for the girls have a period of rest after two hours’ 
service at the board). The rest room is equipped with 


easy furniture, books and papers, and in the recreation 


a, a a 
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room are provided games. Adjoining these rooms is the 
lunch room, where luncheon is served free to the opera- 
tors, and beyond are the locker and the toilet rooms, 
each up to date in its furniture and fixtures. In the rear 
of the third story at “Lincoln” is a men’s club room, with 
toilet room, a fireplace and a platform for lectures and 
talks. Where space permits, a flower garden is laid out 
upon the lot and carefully tended in a measure by the 
girls themselves. The garden is a feature, and when it 
cannot be accommodated at ground level it is placed 
upon the roof. “Toll and Long Distance” and “Lin 
coln” are to have extensive root gardens. “Humboldt” 
has a beautiful garden spot at the operator’s entrance 
Window boxes, as will be noticed in the illustrations, are 
a common, almost general, feature of the buildings. An 
eminent critic, writing not so long since in the Archite 


tural Record, placed the telephone exchange in the fact 


and warehouse class, and severely criticised the slig 

architectural embellishment of the “Humboldt” ex ) 
as out of place in a utilitarian structure. It is easy t 

up a dummy of straw and then knock it down. It is 

so easy to tell just how far to carry ornamentat 

kind of a structure, utilitarian or otherwis« put the 


the nature of an office 


(in no sense a shop or factory) buildin 


telephone exchange partakes of 


of girls, and such being the case | do not believe orna 


ment or the element of beautv and domesticity are likel 


2 1 ¢ e - ot - + + + mT , 

to be carried to a fatal extrem It is not the f I 
the play of color or of the bits of carving about the en 
trances or otf the bright flowers on the window ledg 
o command “Abandon hope all who enter here’; but 

1 Pp ° 7 7 es 7 
rather the function is to invite to labor Come, work, 
rest, recreate and work again amid pleasant surroundings 
and enjoy at least a bit of the beau to which your work 
entitles vou l'rom what we know o e hig vrought 
nerves ol! nany of the telep ( S¢ 1 ‘ 
Knowledge Of the intricacies elep 

ust teel that there is . prov 9 

era S these Nave est Cit Cc ¢ 


By Puak F. Poole 


| 1 
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USINESS men are universally accustomed to gauge 
the general business activity by the volume of trad 
ing in commodities which are consumed on a very 


large scale, such as iron, steel, foodstuffs, etc., and by 
the earnings of the railroads and by bank clearings. In 


formation in this regard is spread weekly over the entire 
country and comparisons are made with the previous 
week and with the corresponding week of the previous 
ear, in order to indicate the trend of business at the 
current moment. The consumption of any general co! 

odity on a very large scale, whether 1t be money, trans 
materials or manufactured products 
wiay be regarded as showing by the weekly or monthh 


ortation, build 


ng 
. laa f teaneact} thy oe ‘ral bis] activi a 
volume of transactions the general Dusiness activity oO 
state of prosperity 

' ‘ — 
now do business on so great a scale that their transac 


Che large public service companies 


ms ma 


properly be regarded as furnishing an index 
the general demand and the condition of business. 


Telephone service has come to be a great publi 
necessity, and the daily use of it in messages runs into 
enormous figures The total number of telephones in 


SeTV1Cc¢ now approxi ates 0 OOO DOU, | 
. ‘ | 
2TOSS Tevenue 1S iny l it be 
1 
nterest, theretore, to speculate t ( 
ot telep e tratn 11 eve ¢ ( ( ( 
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| The 


at By Sergius P. Grace 





es 


HE transmission of intelligence by the telegraph with the recently invented carbo 


OW SEES 


] 1 
) 


evelopment of Telephony 


1 transmitte 


had, by the middle of the last century, reached a A. Edison. Mr. David, with his broad n 


fair state of development, and it was but natural say the possibilities of the telephone and dé 


1 1 


that the inventors of telegraphic apparatus should turn Pittsburgh should be one of the 
i their attention to the creation of telegraphs which would — to exploit this invention. Havin 
not require skilled operators. This was accomplished in the printing telegraph company 
the early 70’s by the invention of the printing telegraph tion to introduce the telephone. 
Thomas A. Edison agreed to m 


ais telephones for exhibition purpose 








hnrst cities 
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g control o 


he was in 


In the sur 
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i ‘ | 
nd, 
te! 
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Nn le 
7 ? 
i if 
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a 2 
riinit 


ake for Mr 


in Pitts! 
S lll © itt ) 


HNomas 


instantly 
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at 


ined Ul 

countt 
1¢ 
, 1 
I 

f 187 


Ir? ere 
were delays in the manufacture of these inst ents be 
cause of the limited machinery and material at Mr. Edi 

. : 1 1 oe tor es : ‘ } 
sons disposal, and several letters were Writtel Mri 
1 . . 1 oon 1 * 1 
f Edison to Mr. David explaining th ( sking 
him to keep up his courage. These letters wert ent 
taken trom an old file of the Central District Print 
ng Telegraph Company, and they tl teresting 
] 1 ] 1 1 
S1cle ht on the develop ent ot ele ‘ 
when the carbon transmitter was being bor \ he 
son has always had the reputation of being ( 
vorker, and this 1s borne out by his state n one 
] ? ? h v) 7 ’ 1 2D 
the ietters iat he and his assistants o Vs 
hours per day In another letter h« s M lavid t 
to be too critical regarding the first tw ( 
r id to make them with some old pieces 11 
bet a pair Of pliers {ne the ( ep 
] - ] 
Cet 1 rig Po 
I ¢ I epnone ex Oo es bh r \ La 
entec Tie \\ este n [ nion leleg 17 { t W 
( 
t time was fighting the Na ( mn 
; 14 , es ( pal ( control otf the tel ne f rr 
ose step by step mechanism would reproduce a it : 
“is . “een 3 eaten oe ‘ mpany also established an exe inne l £ 
receiving end of the line any character or letter stt << 
, ae. ; “a the eal 1S it the ¢ the 
tne transmitting end (One ot the earhest successful type = 
‘ 1 ‘ ; erTweel TNE Se riva compante 1 ¢ 
printing telegraph was invented by Elisha Gra sarge aati . 
Scientists and lavmen alike had dreamed ot iON? . 
tance transmission Of articulate speecn, but its 
plishment seemed so tar in the future that when the — Tas Y dary 
printing telegraph was developed it was hailed as one © ume Naud 
+7 oy? ? 7 1 > 1 ) . +] . . ) am | t 4 
he great inventions of the century, ane a. ast furnchect pitts Lack ae oe al 
that it would have a most protound influences . \ 
, - ‘ - , 4 e One “ Dende + Ms = 2 
usiness and s al relations of the country 
\s far back as 1874 the city of Pittsburgh : aaliaie > es newt ¢ 
plied wit i printing telegraph syste aking uy Fodren co pofeck Mat tucrybedy eel 
+] Ce nstsehoon a , oh erm andl ctool ; : 
( a 1 ( Mi ny Or tn 11 1 ane ita”! ta? cateat f shhe.€ Se slicie Re : 
pane printers in their offices, connected tf ( 
; . - I hes ; Oppeans Tt have cle parkecl Pr a om “y 0 
tral exchange located on [Fifth avenue in the [rst | 
> 1 1 4 1 7 a Manon ) han . 4 % o—_ 
tional Bank building [hese printers were operated b fi haw omfy Motch Races Mas ki 
e Central District and Printing Telegraph Company, do you Yee hot ch url bea few Bays belore I care 
° ‘ - Your 
th) enti qistrict art fa) l¢ 1) rv¢ reterrin 1 C 
é ( " = t th i 24 e) you tag pad 
nessenger branch of the business In Fig. J 
» ‘ 
the first Gray printing telegraph ever used in thi ty « . 
Pittsburel ate 
When in the memorable vear of 18/75, Alexandet 
Graham Bell gave to the waiting world the sterpiecc 
invention of the century, the electric telephone, there the Central District and Printing Telegra pany 
vere many who considered it only a scientific toy; but was retained because of the verv favorable charter whic 
the clisce ming ones: saw hat prope rly developed | Vas It Nae secured Irom the state I} Ss ¢ Xp 1 Ss the pecu r 
eoing to be the greatest labor saving invention of the name of one of the largest of the Bell licensee « panies 

1 1 . } 1} me ‘ cone l- "4 all. +4 . rt 

oes \mong the latter was T. B. A. David, the presi and brings out the fact that originally it was ere 
dent of the Central District and Printing Telegraph tO exploit the printing telegraph 

. ’ - - >= . ‘ 7 . ‘ > = > 1, ¢ 7 . 4 
Company In the tall of 1876 he investigated the electric Cro 1876 to 1886 the telephon all ove ( 
telephone svstem of Bell, and shortly afterwards he wit trv had a struggle tor existence Che telep ( vere OT 
nessed a trial of a Bell teleph ne receiver in combinatio1 ne crudest pe, the switcnboare were Pp apt 
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devices were necessary. In some of the circuits there 
lay be several dozen contacts for the telephone current 
to pass through. Any one relay falling out of step will 


interrupt the connection, and yet some subscribers, on 
s, become exasperated with the whole 


\ \ i i« VWLLa 

elephone syste because one of these many hundreds ot 
relavs tail to open its contact at precisely the right 
noment \nd, strange to say, the public nearly always 
blames the operators, never stopping to think that p 

1 4 ; f 4] I alenns ¢ ] 1.,] - 1 4 ] 
aps a portion ¢ the delicate and eClaborate electrica 
echanism in the line is at tault. 

In th ist eight years there has been great develo] 
ent in the methods of outside construction. In _ the 
sald ee Sar eae ; aiewenll “Ee oo 

early days telephone lines were naturally modeled afte 


the existing telegraph construction. The large numbet 


of circuits r red and the different character of th 
transmitted current has led to special types of construc 
tion for telephone work. In the large cities, in congested 
centers, underground construction is employed, using 


cables containing as many as 600 pairs of wires, 


direct connection to the subscribers’ premises by m« 











of interior block wiring. Conduits are also built along 
the main feeder routes to the outside districts, but the 
distribution is effected at right angles to these feede 


routes by neatly designed aerial cables. These cables 


about every other pole, so that the service wire to th 
subscriber's premises may be made of minimum length 
It is interesting to note that one of the first undergrouw 

systems for the distribution of telephone wires anywhere 
in the world was installed in 1882 on Fifth avenue, be- 
tween Wood street and Liberty avenue. Perforated por 
celain blocks were laid on edge in a wooden box and 
annunciator wire pulled through the holes, after which 
he box was filled with pitch. These wires gave service 
for nearly a year, until the insulation finally failed. A 
photograph of some of the original blocks is shown in 


contain from 50 to 200 pairs of wires and are tapped 


It had been known for some time that even with 
very powerful transmitters the range of telephone trans 
mission had a distinct limit, and the increasing of th 
transmitting power had but little effect in increasing thi 
volume or improving the articulation of the transmitted 
speech. The telephone current has such a high frequenc 
that the distributed capacity in a long telephone line is 
very active in attenuating and distorting telephone speech 
Remembering that the telephone current alternates from 
100 to 2,000 times per second, the difficulty of obtaining 
a sufficient quantity of electricity at the far end of a long 
circuit to properly operate the receiving telephone ap- 





paratus can easily be appreciated. If we had to d 

} 1 seta? " ¢ talanh “~wrew lag 1 ¢]} 

the resistance Of a teiephone circuit alone, na the Ca 
pacity and seltf-induction were absent, the curt 
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o that the distributed Capacity OT a teleph It 


ight be counteracted by inductance placed 
cuit, but it remained for Doctor Pupi f ( 

livers to snow us | \ pl ‘ 
telephone circuit so as to limit the 

( ( hese self-in ce 

ay < ils and ar being used 

nes of the Bell telephone ( pant he placing 
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sood t ne transmission ove 

» Tive es This inventio1 is be 
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present cent al batt s 

ealit ll of automatic features \\ 
takes l eceiver fron the 11Ov k ( 

itically lights; when the op lug 
jack this lamp is automatically extinguish \ 
called subscriber answers, a lamp on the keyboat ( 
is automatically extinguished, and so hroug! 
tude of automatic actions. It is probable that the de 
velopment of telephone switchboards will be in the d 
tion of still further supplying automatic devices 


present type of switchboard, thus increasing the effictet 
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person who wishes to speak to a friend but does 
leant 8 coll with : lectrical voi vhi 
where he 1S, will Call with an elec Cal VOICt V1 
be heard only by him 
ear. He will cry, “Where are 
sound in his ear, ‘I am in the depth of a mine, 
summit of the Andes, or on the broad ocean.’ r pet 
haps no voice will reply, and he will know that 
is dead.” Proceedings Engineers’ Soctet Western 
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How to Read Telephone Circuit Diagrams 
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sidewise so that the force of gravity acts in one direction 
only upon the tapper ball, or it may be applied by a spring 
upon the armature or upon the tapper rod. See Figs. 94 
and 95 for this indication of bias in a ringer. Bias is 
indicated also by affixing polarity signs to the ringer sym- 
bol. Thus, in Figs. 96 and 97 there is indicated a ringer 
which must have a positive pole of a battery or electric 
generator applied to its upper terminal to operate the 





I 
—- = 


105 104 105 L105 Q 


ringer to give a signal, the ringing current flowing down 
ward through the ringer to the remaining terminal and 
then returning to the battery or generator. A current 
flowing through the ringer of this symbol in the reverse 
direction is assumed not to actuate the device. 

\nother common type of selective ringer is the “har 
monic” or “tuned” ringer. In this type of ringer the 
armature is suspended by a short stiff flat spring or “reed” 
as it is called. The most noticeable distinction between 
ringers of this type which are tuned to different fre- 
quencies of ringing current is the weighting of the arma- 
ire, usually accomplished by a difference in the size of 
the tapper ball. Figs. 98, 99, 100 and 101 show a set 
Note the tuning reed projecting 
This in itself is suffi- 





of four such ringers. 
from the middle of the armature. 
cient to indicate a tuned ringer, and a difference in tuning 
is indicated by the sizes of the tapper balls. Stationary 
ie reeds are shown in Figs. 100 and 10] 


anchors for tl 
\Ancther device for indicating a tuned ringer and its fre 
is to note near it the symbol for the fre 


quency as well 
juency of the current which is required to actuate the 
ringer Fig. 102 indicates a tuned ringer adjusted to 


( 
ring in response to a current of 50 cycles per second 

The condenser consists of two plates or surfaces, 
near each other but not touching each other in conducting 
contact Because they are near a charge of electricity 
upon one of the plates will “induce” 


other plate, and thus there is attained seemingly the para- 


a charge upon the 


dox of a current of electricity passing where a conductor 
The amount of current thus passed, hew 


does not exist 
ever, usually is minute, but in case of alternating currents, 


+ 


where the total current flow 1s made up of small quanti 
ties of current for very short intervals and constant! 
changing in direction and stopping and starting again, 
ee er 


he condenser offers a path through which the total of the 


small but continually 

amount to a serviceable current. The symbol for the con 
denser, therefore, may be found in conductors wher 
alternating current is required to pass and where direct 
| 


+ 


repeated induced charges may 


current is required not to pass The symbol may be 
er circuit, or in any circuit for speech 


y 
~ 


expected in any rin; 
currents. Three symbols for a condenser are commonly 
used. Fig. 103 represents two condenser plates face to 
face. Fig. 104 represents a stack of plates in two systems 
‘f leaves, each leaf of each system offering both sides to 


the opposing system, except the outer leaves. 


=> 99 
7 


is the reduction to maximum simplicity of the sym 
Fig. 104, and | 103, perhaps, is best of the three. Fig 
105a is a symbol recommended by some authorities 

The common method of manufacture for a telephone 
condenser is to roll together strips of paper and tin foil; 
the roll thus formed may be pressed flat or used in its 


cylindrical form. By reason of this method of construc- 


tion efforts to picture or to symbolize the rolled condenser 


and to indicate its rolled form are likely to be met. With 
this knowledge of condenser manufacture such efforts 
will be recognized at once. 

lhe one distinguishing feature about a hand gener- 
ator, or “‘magneto,” such as is used upon farm lines and 
in small exchanges and on toll lines, is the crank. Hence, 
with any strange looking emblem having an indication of 
a crank there is great likelihood that it represents a hand 
generator. See Fig 106a as an example 

(he hand generator usually is an alternating current 
device igs. 107 and 108 are symbols for alternatin 
current generators, whether hand driven or otherwise. An 
arbitrary modification of Fig. 107 is shown in Fig. 107 
In all of these symbols the two collector rings upon th 
armature shaft are indicated, and also the colle 
brushes which rest upon the collector rings 
Most hand generators have an automatic. switcl 
hich at first effort to turn the crank is operated t 
switch the generator into operative relation to the tele- 
phone system, the automatic switch operating again to 
switch the generator out of the circuits when the crank 


Such a switch is show 


is Treleasec vnasanpa of the vn 
1 } 1 . - 
bol in Figs. 110 and 111; in these symbols it mav be as 
sumed that the operator must push in upon th 
| 7 
while turning 
hig. 106 is a symb iket a “4 
Draftsmet of the United S ites Pater ( OTT Ss re] 
resents a plied side view of oneto | 1 
witl in automatic switch. Fig. 109 fied 
end view 1 magneto generat ilte la c ( S 
It | ; mbinat | 
( dies a combination of ( sesnoe onets 
the generator with the symbol of Figs. 10 107 
+ 7 Sa | 
tne a letails 
a , ‘ 
[In Figs. 112 and 113 the ele 
in <¢ 1 1) vith the . ly 
a = ec 
ino 4 = - 
2 Caz = a he 
he Loo 
,- a. . ‘\ 
— 
rn PY. ~ YA 
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a a +o 
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generators indicate the contact tne t it S 
forming a part of the hand generator In the generat 
] , 1 os | >) ) } : a4 ~arceait 1 ¢ ’ ¢ 
symbolized in Fig. 112, the armature circu open when 
the crank 1s not being turned in the generator oO a4 
> 1 . ' . ‘ ‘ 1 
113, the armature is shortcircuited when the crank is 
being turned. Symbols 111 and 112 therefore repres: 
er - lacrtricall . 1 ] 1 ? 
generators electrically the same; symbols 110 and 113 
also represent generators electrically the sam« In t 
- . ‘ 7 7 
instances of Figs. 110 and 111, the mechanical appearance 


of each of the devices is catered to, while 1 


J 
f 
bo 


1 


and 113 only the electrical functions of the devices are 
ht to notice. 


1 1 amr } . “— ba . . _ 
ig, 114 1s the accepted svmbol for a direct-current 
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Some Questions Answered 


By J. C. Kelsey 





tl a mens 





bate: 


H 
‘ 
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+ UE 


phone business deserves a suspicion that it has ceased 
to be on a “live and let live” basis, and has recently 
developed into a “kill or be killed” affair, then I am 
much mistaken. 


“Our company is operating nineteen small exchanges and 
ome six hundred pole miles of toll lines. Our plants are all, 
with one exception, in good shape, having been either new! 
built or rebuilt within the past few years. Our toll lines are 

; 1] 


v, about half ou 


id 12 “BB” 


r wire mileage being copper, the other 

n galvanized iron 

The question of depreciation has worried us for some time 

it, in your opinion, would be a fair charge (annual pet 

ntage) for depreciation? Do you not think it is fairer to 
the ‘units’ of the plant—that is, one pet 


ro depreciation Ol 
1,1 
’ ri 


age on aerial cable, another on overhead iron wire, et 
And, in the accounting work of such depreciation charges 
it not the accepted plan to continue to charge all cost 
nstruction to your plant account, gradually increasing 
ie, and to open up a ‘depreciation reserve’ account, to which 
e charge f depreciation is credited, and then charged 


lly, against the earnings of the company?”—E. ( 

The proper depreciation to charge off on any prop 
int which will reasonably take care of 
changes in the art, and which will keep the property at 
near a level. This fund is not to be 
with current repair and maintenance accounts 
war chest, as it were. 

Consider the average man. 
kee ps comfortable He eats the 
medical attention and the up-keep of his bodil 
h is the very best. Yet he has to die. If the mar 
as a son, he will grow up in his place, and the tendenc: 


erty is that amot 
a value reasonably 
confused 
but is an emergency 
He is cl ithed well and 
best of foods, has tl 


he family name, 
level, or better. 


LU pre serve and keep the enerer 


nd values of the family on a 


So the telephone property dies, in spite of curret 
eCpall In Spite OT the best ot « ire the company W ll be 
ed upon to spend oney ¢ general renewals, s 

ire due to changes the t, or demands of sub 

bers 

So tar there ive beet O1 € are i the process 
oO (ni 1g the sec d « Cit ot tw periods OT pt! 

il] IO. eel ( Cal fF 1898 thi second CV¢ 
regan Phis the « mn battery evel With mu 
eal ind Ca tiie¢ L¢ cates f th vstem watched 

rk out It had to, and di \fter eleven full vear~ 

sage, the installations are practically good today and 
pletion of the fourteen vear cycle is easy to predict 
(Genera speaking, then, the average annual depré 

tio f telephone property ranges about seven pet 
But with conscientious up-keep and current repair. 
percentage is really smaller It is nearer four pet 
ent. The average capitalization on such a property as 


including toll lines and telephor 


$100 per telephone station. 


| think the best and simplest way possible is t 


ie question describes. 


CXC hang S, 11@S Ciose TO 


ake a fixed depreciation charge upon your most impor 
the telephone station. Of 
other “units” and it 


course, there ar 
fairer to the skilled tele 
phone man to divide the units into special depreciation 


night be 


ercentages, but the average stockholder can not analyze 
these conditions, and they are very confusing. But 
every stockholder has been, at one time, interested in a 


campaign of subscriber getting. ‘‘Watch us grow” has 
he slogan of many a company and each day the 
number upon the bulletin recorded the growth of the 
number of stations. None was interested in the increase 
‘| ducts and cables. the telephone station is 


een Lie 


Besides, 


the bread-winner of the telephone family. It is the 
accredited representattive in each subscriber’s family. It 
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is actually a member of the family, and has a place in 
their affections—this convenient and confidable telephon 
[ have always contended that a renewal reserve fund, 
or depreciation reserve, closely averaged $4 per station 
a year, or thirty-three and one-third cents per month 
| am going to prove this figure by actual illustrations 
As a peddler for a manufacturing company | have 
attended countless board meetings, considering the ques 
tion of a renewal of their 
magneto apparatus 1s worn out—the 





general system; the old 


stockholders, sub 


scribers and directors are tired of it all, and want an 
entire new system. I have in mind a company which 
needs $35,000 to put the exchang‘ syste! on a new 
common battery basis Going back over its history. 


1 


there have been the foll wing telephone veat 


lst ear 100 telep ‘ 
2nd veal J MW) te epn r 
3rd veat 300 telephon: 
tt veal 100 telep cs 
5th veat OUU telephe ( 
Ot vea SOU telephons 
7th vear 900 telephon 
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But the est point of all, 1s e constal ( ( 
to ( ini ubscribet alike, that adepreciatt 
] ] ] th] ry | 
noney, and must be paid montnaly oO ear4rly ) ( 
subscriber t will do much toward = subjecting — the 
kicker who protests vour eftort raise rates Yi 


usually ask only a few dollars 


The citizen does not begrudg 


r $13 a year for operators and gener: 


he does not your invest 


ment Phe 


begrudge you six per cent upon 
irate and the city 
even the state befuddled overt 


subscriber council and 
commissioners are so 
depreciation percentages, that don't 
they stand. But if it became generally 


among telephone men, that $4 a year is a fair renewal 


they know where 


recognized 
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Supreme Court Upholds Kellogg 
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Cook County and all the proofs were produced before 
Judge Windes of that court. A number of months were \ 


‘ : fom | I 
consumed in adducing these proofs. The case was then 3 
fully argued before Judge Windes, some three days be 
ing devoted to the argument, and in a very able opinion \ L. DeWolf t resid E. 
he found the allegations of the minority stockholders’ bill Milo G. K 
} 11 ] - 1. = > P| oA ‘ P ‘ ‘ 
ubstantially proved and, under the law as determined ( 
by the Supreme Court, ordered a decree entitling the New Yori ng business 
minority stockholders to all the relief prayed for. ; m. — * 
The decree of Judge Windes was entered in Febru 
a 1908, and awarded the minority stockholders a per- 
inent injunction, perpetually enjoining the American 
elephone & Telegraph Company and its agents from ! t t 
in any manner interfering with the management or con 
of the Kellogg company The decree also ordered small - 
hat the said American company surrender the Kellogg 
certificates of stock illegally acquired by it to their right 
ful owners and that the purchase price of said certificates ut wanes ; 
be returned le it \lso, that should the said \1 erical ’ 
company refuse to surrender said certificates they would 
be canceled and new certificates issued. 
The American Telephone & Telegraph Company 
then carried the case to the Branch Appellate Court, and *> 
that court, while finding the alleged facts substantially 
proven, disagreed with Judge Windes on the relief to be weed of 
eranted to the minority stockholders and rendered an sor t 
pinion which was a half victory and half defeat 
[he minority stockholders then carried the cass 
the Supreme Court of Illinois, and on Friday, February , 
19, 1909, the said court reversed the Branch Appellat 
Court, sustained Judge Windes, and affirmed his decree 
ts entiret Mr. Justice Vickers delivered the fol 
ving opinion of the court 
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American Institute Anniversary Dinner 

The American Institute of Electrical Engineers will 
celebrate the completion of its first quarter of a century 
with an anniversary dinner at the Hotel Astor, March 11. 
The annual dinners of the institute have always been ex 
tremely successful, while the historical character of this 
affair promises to make the occasion more than usually 
interesting. President Ferguson has appointed Mr. T. C 
Martin chairman of the dinner committee. The other 
members appointed are as follows: T. Beran, M. Coster, 
M. M. Davis, H. A. Foster, G. A. Hamilton, R. T. Lo 
zier, W. McClellan, F. A. Muechenheim, H. W. Pope, 
C. W. Price, F. A. Scheffler, E. A. Sperry, A. Spies, A 
Williams and G. H. Guy, secretary. 

In connection with this dinner, the Council has made 
preparation for a special certificate of congratulations, 
which will be given to each of the charter members, of 
whom about thirty are now living out of the total men 
bership of 6,200. Each of the branches and the sections 
has been requested to have a special representative in at 
tendance, and the various sister societies are to be offi 
cially represented on this occasion. There will be only a 
few speeches, and these will be given by men of national 
prominence. Special attention is being paid to decora 
tions, music and the souvenir menu. 

The following are the names and chairmen of the 
special committees: Speakers and menu, T. C. Martin: 
reception, M. Coster; finance, G. A. Hamilton; tickets 
and seating, R. T. Lozier; decorations, A. Williams; 
sic, G. H. Guy: old timers, E. A. Sperr 


o, 
press and n 


New Association Formed 


Representatives of the telephone companies in south 
vy held a meeting at Rochestet 


eastern Minnesota recent! 

and perfected a temporary organization which is to b 

known as the Southeastern Minnesota Telephone Ass 
ation. Over a dozen companies were represented and 


the following officers were chosen: F. S. Haines, Roch 
ster, president; IF. C. Marvin, Zumbrota, vice-president 

R. C. Cutting, Chatfield, secretary: H. M. Tollefson, 
Kasson, treasurer. These officers and the following get 

tlemen will comprise the executive committee: M. 
Williams, Lewiston; Otto Proost, Winona, and J. | 

Keane, Pine Island. 

[he purpose of the association is to bring the 
rent companies into closer business relations and 
ring ( vice into an even more satisfactory state 
tnan it is at present. It will enable the telephone cor 


‘ 1 ° 
anies to take up all matters relating to rates, toll set 
etc., and adjust them in an equitable manner 


Some Recent Books 
Methods at 


Clarence Maver, covers a field heretofore rather neg 


d Cost, by 


CONSTRUCTION : 


lected in the compiling of reference works. The meth- 
ods and cost of doing telephone construction work, con 
struction estimating and cost keeping, are treated thor 
Telephone manufacturers, contracto1 

and managers will find it valuable. 
[he author has endeavored to divide his data in such 
a manner that it may be applicable to the determination 
of construction costs in any location and under any con 


17 


uchlv and well 


> 


ditions. In carrying out this purpose the book is divided 
into eight chapters and two appendixes, describing and 


illustrating methods of construction and giving rates of 
wages, kinds of soil and other details that affect the cost 
of work, in such a manner that the tables may readily 
be revised for varying rates and methods. 

The successive chapters treat on pole-line construc 
tion and the advantages of cost records, cable construc 
tion, cable splicing, reconstruction, underground conduit, 
miscellaneous costs and special data, and practice of esti 
mating. The appendixes supplement the first part of the 
book and give methods and costs of pole-line and conduit 
work, collected from various sources. Forms and blanks 
for recording costs are given in each chapter, as well 
as methods of computing, proportioning and prorating 

The book is well printed and neatly bound in dark 
cloth covers It sells for $3. 

()PFI ING RULES AND RE«t \TIONS for Local and 
Long Distance Telephone Operators, by T. Anne Barnes, 
chief operator of the Interstate Telephone Company, 
Springfield, Ill., is a new book in more ways than one 
The dearth of any standardized and classified informa 
tion on the subject indicated by its title will unquestion 
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